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TOXIC SUBSTANCE 

I 

SUBJECT: Response to the Pirimiphos Methyl RED Rebuttal I 

FROM: Dan Balluff, Ecological Hazard Branch 
Environmental Fate and Effects Division 7507C 

THRU: Tom Bailey, Chief, Ecological Hazard Branch, 
Environmental Fate and Effects Division 7507C 

TO: Lorilyn Mckay I 

Special Review and Registration Division, 7508W I 

I 

DATE: 04/22/99 I 

I 

The Environmental Fate and Effects Division has completed the response to the RED rebutt 
for pirimiphos methyl. The revised RED chapter is attached along with the following 

I 
Use Characterization 

The registrants comments are incorrect. They indicate there are 69 million pounds of corn see 
treated with pirimophos methyl each year. It is assumed that 20 lbs of corn seed are planted 
acre (Martin et. a1 1975). Therefore, 3.45 million acres are plwted with corn seed treated 
pirimiphos methyl (69 million lbs/20 1bs per acre = 3.45 acres). This is a large amount of 
acreage. 

Environmental Assessment I 
The first point is correct. The table should list northern bobwhite and not mallard. The other 
points are incorrect. A field study conducted with a different pesticide indicates that the use 
treated seeds may result in adverse impacts on bird reproduction (Blus and Henry 1997). 
registrant has not provided data to refute this point. 

Data Gaps 1 
These points are not persuasive. The registrant has not provided data to show that residues 
in seeds at the time of planting are below a level which may adversely affects bird 
A number of classes of pesticides have demonstrated adverse effects in avian 
studies. Additionally, a large number of organophosphorus pesticides have 
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CUTIVE SUMMARY 

Exposure Characterization 

Environmental Pate Assessment 

iphos-methyl 0-(2-(Die~y%anaino)-6-methy1-4-pyrimidi1hyB) 0,O-dimethyl 

osure to terrestrial wildlife from ingestion of treated seeds. 

still have significant toxisologicd activity. 

Drinking water assessment I 

I 

Toxicity Summary 
I 

~ 



Data Gaps 

-4 a and %I-$& avian reproduction studies (northern bobwhite and mallard) 

ese studies are required for pirimighos-methyl for the following reasons: (1) birds may be 
ect to repeated exposure to the pesticide, especially preceding and during the breeding 

son, (2) the pesticide is stable in the environment to the extent that potentially toxic amouhts 
ersist in animal feed (3) field studies conducted with another pesticide have shown that 

of treated seeds may result in reproductive effects to birds, and (4) several million 
es each year are planted with corn and sorghum seeds treated with pirimiphos methyl. 

;s 

Risk Assessment 

Terrestrial Organisms 

0 levels of concern (LOCs) are exceeded for birds or m m a l s ,  

Aquatic organisms 
I 

levels of concern (LOCs) are exceeded for freshwater fish and invertebrates. I 
I 

Labekg Requirements I 

I I 

I 

Manufacturing-Use Products 

Do not discharge effluent containing this product into lakes, streams, ponds, estuarids, 
oceans, or other waters unless in accordance with the requirements of a National 
Polllutant Discharge Elimination System (NBDES) permit. Do not discharge efnuenq 
containing this product into sewer systems without previously notifying the sewage , 

treatment plant authority. For guidance contact your State Water Board or Regional 
Office of the EPA. 

End-use Products 

This pesticide is toxic to birds, fish and aquatic invertebrates. Do not apply directl 
to water. Do not contaminate water by cleaning of equipment or disposal of water. 

ENVIRONMENTAL ASSESSMENT 

. Ecological Toxicity Data 



a. Toxicity to Terrestrial Animals 

i. Birds, Acute and Subacute 

acute oral toxicity study using the technical grade of &e active ingredient (TGAI) is 

i 

ore (study satisfies guideline), 
I 

toxic to avian species on an acute oral basis. The guideline (71-1) is fulfilled (1MRI@( I 

sults of these tests are tabulated below, 

highly toxic 420370-01 Suglementa12 
Hakid1990 

em bobwhite quail 89.3 284 highly toxic 420370-01 Suplementaa' 
Hakid1990 

highly toxic 09'1679 Core 
F W  1979 

~ 
ii. Birds, Chronic I 

I 

I 

I 



guideline requirements 71-4 a and 71-4 b are not fulfilled. Avian reproduction studies 

ghrnm seeds treated with pirhniphos methyl. 

iii. Mammals, Acute sod ~hrokie  

88.5 Developmental NOEL 2 150 developmental 43726809 
mglkglday 

86.7 DeveIopmental NOEL 2 48 developmental 43206301 
\ ang/kgIday 

87.7 Reproduction NOEL 2160  ppm None 43726801 
(for males) 

s uses are not expected to result in significant honey bee exposure. 

Toxicity to Freshwater Aquatic Animals 

i. Freshwater Fish, Acute 

I 

I 



5 

corhynchus mykiss) 

corhynchus mykiss) 

HilV1978 

I 

ii. Freshwater Invertebrates, Acute I 

I 

freshwater aquatic invertebrate toxicity test wing the TGAI is required to establish the 
city of pirimiphos-methyl to aquatic invertebrates, The preferred test species is Daphnia 
gm, Results of this test are tabulated below. 

Evered11976 
I 
I 

99.5 0.21 very highly toxic 097679 core 
Everedl 1976 I 

ertebrates on an acute basis. The guideline (72-2) is fulfilled (MRID No. 097679). 
I 

c. Toxicity to Plants 
I 

I 
~ 



rrently, plant testing is not required for pesticides other than herbicides except on a case-& 
e basis (e.g., labeling bears phytotoxicity warnings incident data or literature that 
onstrate phytotoxicity). Pirhniphos-methyl use is not expected to result in significant 
osure to nontarget plants. Therefore, no plant toxicity testing is required. 

Exposure Characterization 

rding to acceptable hydro1ysis studies (%LIWID9s 42982401 and 43177601), pirimiphos- 
1 degraded in sterile buffered solutions with half-lives of 7.3 days at pH 5,79.0 days at p 
54.0-62.0 days in pH 9. The main hydrolysis degradate recovered Prom all thee pH's was 

iethy1amino)-4-hydlroxy-6-methyl pyrimidine (aka 2-diefiylmino-6-methylpkTimi&n-4-01). 
is compound does not contain the 8-P moiety. However, a second degradate which accounted 
a maximum of 30-39% of the applied radioactivity in the pH 7 and pH 9 solutions was 8-2- 
thylamino-6-methylpyimidin-4-yl o-methyl-phosphorothioate which does retain the 8-19 
ty and therefore, may still have significant toxicological activity. 

simiphos methyl is soluble in water at 5 ppm at 20 degrees C. It hydrolyzes rapidly at acid4e I 

and is relatively stable at neutral and alkaline pHs The main hydrolysis degradate recovere/d 
m all three pH's was 2 (diethylamino)-4-hydroxy-6-methyl pyrimidine. A second degradat4, 
2-diethylmino-6-mefiylpyrimidin-4-yI 0-methyl-phosphoro~oate, was recovered at 

I 

ificmt mounts in the pH 7 and 9 solutions. 
I 

e reviewed for pirimiphos-methyl in 1979 and the assessment was retained in the 1 
files. This assessment of Acc # 097680 reported that pirimiphos-methyl hydrolyzed ~ 

apidly 'mder both acid and alkaline incubation conditions and was relatively stable to hydrolyisis 
pH 7 buffered solution. Pirimiphos-methyl was photolabile with half-lives of less than one 

when irradiated with natural light. h non-sterile soils, pirimiphos-methyl degraded under1 
ic and anaerobic conditions with half-lives of approximately 2 weeks. Common degraddtes 
listed for hydrolysis, photodegradation and microbial metabolism. No mobility data werb 
ded in the 1979 review, however, many organophosphate insecticides do leach into the sdil 
le. It would be reasonable to assume that pirimiphos-methyl may also be mobile. I 

ientists in EFED also considered a British report (Evaluation of Pirimiphos-methyl: Reviea of 
e in Agriculture, Horticulture, Food Storage Practice and Home Gardens. The Food and , 

ironment Protection Act, 1985, Part 111. Issue 30# 167 published by Pesticides Safety 
irectorate, York YO1 2PX). In Britain, pirimiphos-methyl can be used on a number of 

amental, orchard and vegetable crops as well as on stored grain. Incubation of non- 
rmulated or formulated product on several soils under aerobic or anaerobic conditions resulded 
DT50qs of 3.5-25 days; the longer Mf-lives were seen with higher application rates. The 
or degradate was 2-diethylmino-6-methy1gyimidin-4-01 which was also as the major , 
olysis product in EPA reviewed documents. Pirimiphos-methyl degraded rapidly when 

osed to natural sunlight on silica gel plates. 
~ ~ 



adequate mobility studies were reported. A soil Ksc was approximated from the Kow; this . 

roximation suggested that pirimiphos-methyl was not very mobile in soil. There were som? 
ctions sf  girimiphos-methyl in groundwater; however, the data are very limited. It is not 
sible to determine the mobility potential of pkimighos-methy1 without further information. 

I 

obgical Exposure and Risk Characterhation 

k characterization integrates the results of the exposure and ecotoxicity data to evaluate tlie 
elihood of adverse ecological effects. This integration is called the quotient method. Wis 
otients (RQs) are calculated by dividing exposure estimates by acute and chronic ecotoxic' $ y 

I 

I 

ZQQ = E X P O S I U ~ / T O ~ C I T Y  

I 

s are then compared to OPB" levels of concern (LOCs), These LOCs are used by OPP t/o 
alyze potential risk to nontarget organisms and the need to consider regulatory action. Thk 
eria indicate that a pesticide used as directed has the potential to cause adverse effects o 

ontarget brganisms. LOCs currently address the following risk presumption categories: ( 
e high -- potential for acute risk is high; regulatory action may be warranted in additi 
icted use classification, (2) acute restricted use -- the potential for acute risk is high, b 
be mitigated through restricted use classification, (3) acute endangered species - 
gered species may be adversely affected, and (4) chronic risk - the potential for chrodc 

k is high regulatory action may be warranted. Currently, EFED does not perform I , 
sessments for chronic risk to plants, acute or chronic risks to nontarget insects, or chronic1 

from granuPar/bait formulations to birds or 
I 

ecotoxicity test values (measurement endpoints) used in the acute and chronic risk 1 

ents are derived from required studies. Examples of ecotoxicity values derived from 
-term laboratory studies that assess acute effects are: (1) LC50 (fish and birds), (2) L D ~ O  

I s and mammals), (3) EC50 (aquatic plants and aquatic invertebrates) and (4) EC25 ~ 
estrial plants). Examples of toxicity test effect levels derived from the results of long-term 

oratory studies that assess chronic effects are: (1) LOEC (birds, fish, and aquatic I 

ebrates), (2) NOEC (birds, fish and aquatic invertebrates), andl (3) MATC (fish and 
ic invertebrates). For birds and mammals, the NOEC generally is used,as the ecotoxidity 

value in assessing chronic effects, although other values may be used when justified. ~ 
erally, the MATC (defined as the geometric mean of the NOEC and LOEC) is used as the I 

xicity test value in assessing chronic effects to fish and aquatic invertebrates. Howevef, 
NOEC is used if the measurement end point is production of offspring or survival. 

sk presumptions and the corresponding RQs and LOCs, are tabulated below. 





a. Exposure and Risk to Nontarget Terrestrial Animals 
I 

For the purpose of pirimiphos-methyl the folldwing procedure for calculating exposure and , 
risk was used: It was assumed that field corn, popcorn, and sorghum seeds are treated with a 
maximum of 12.3 fluid ounces of Actellic 5E (57% ail resulting in 8.0 ppm pirimiphos-me 
on the seeds. Risk quotients were calculated using the EEClLC50 and ED50/day9 and the 
LD5OIsq ft indices. The LC50 value for birds is 207 ppm, The LD50 value for birds is 40 
mg/kg. Assuming 20 lbs of corn or sorghum grain are plantedlacre, the following risk 
quotients are calculated: 

i. Birds 

ED50lday index: 

suming that a song bird may consume 20% of its body weightlday in treated grain 

50/day= proportion of body weight a bird consumes per day x EEC 
ED50 

0.20 x 8 ppm = 8,04 

se risk quotients do not exceed the endangered species, restricted use, or the high acut 
level of concern (LO@). Therefore, pirimiphos methyl does not present a high acute ris 

Mammals 

imiphos-methyl is much less acutely toxic to mammals than it is to birds. The LD50 v 
mammals is 2,400 mglkg. Therefore, it does not present an acute risk to mammals. 

rently, EFED does not assess risk to nontarget insects. The registered uses for pirimip 
hyl are not expected to result in significant exposure to bees, 

I 



Exposure and Risk to Nontarget Freshwater Aquatic Animals " 

registered uses for pirimiphos methyl are not expected to result in significant exposure fo 
ic organisms. Therefore, it does not pose a high risk to aquatic organisms. 

Data Gaps 

-4 a and 71-4b avian reproduction studies (northern bobwhite and mallard) 

ese studies are required for pirimiphos-methyl for the following reasons: (1) birds may be 
ect to repeated exposure to the pesticide, especially preceding and during the breeding 

ason, (2) the pesticide is stable in the environment to the extent that potentially toxic amoynts 
persist in animal feed (3) field studies conducted with the insecticide %legtachlor have , . 

that the use of treated seedsmay result in reproductive effects to birds, (Blus and Hepy 
and (4) several million acres each year are planted with corn and sorghum seeds treat@ 

pirhniphos methyl, 

I 

Endangered Species I 

ies LOCs are exceeded for pirhiphos-methyl. The Agency has develoqed 
gered Species Protection Pro&> to identify pesticides whose use may 
on endangered and threatened species, and to implement mitigation 

sures that will eliminate the adverse impacts. At present, the program is being implementbd 
interim basis as described in a Federal Register notice (54 FR 27984-28008, July 3, 1989), 

is providing information to pesticide users to help them protect these species on a voluntaky 
s. As currently planned, the final program will call for label modifications referring to I 

pesticide uses, typically as depicted in county-specific bulletins or by 
ite-specific mechanisms as specified by state partners. A find program, which may be 
from the interim program, will be described in a hture Federal Register notice. The 

label modifications at this time through the RED. Rather, any 
t use modifications will occur in the future under the Endangered SpeFs  

abeling Requirements 

facturing-Use Products 

Do not discharge effluent containing this product into lakes, streams, ponds, estuar 
oceans, or other waters unless in accordance with the requirements of a National , 
Pollutant Discharge Elimination System (NPDES) permit. Do not discharge effluent 

I 

I 












